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(57) ABSTRACT

A method and apparatus for displaying desired icons on an
applicable area on a screen of a navigation system by a
character and symbol drawing that is hand-written by a user
on the screen. The method includes the steps of: evaluating
a character & symbol drawing that is hand-written by the
user to determine a category of the icons intended by the
user; determining an applicable area on the map image for
applying an icon display operation based on the character &
symbol drawing; checking a prescribed data table based on
the category of the icons and the applicable area selected by
the character & symbol; and changing the manner of dis-
playing the icons with respect to the category and applicable
area determined by the foregoing process.

20 Claims, 11 Drawing Sheets
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1
METHOD AND APPARATUS FOR
NAVIGATION SYSTEM FOR SELECTING
ICONS AND APPLICATION AREA BY HAND
DRAWING ON MAP IMAGE

FIELD OF THE INVENTION

This invention relates generally to a method and apparatus
for displaying icons for a navigation system, and more
particularly, to a method and apparatus for displaying
desired icons on an applicable area on a display screen of a
navigation system by a character and symbol drawing that is
hand-written by a user on the screen.

BACKGROUND OF THE INVENTION

A navigation system performs travel guidance for
enabling a user to easily and quickly reach the selected
destination. A typical example is a vehicle navigation system
where a vehicle is equipped with a navigation function to
guide a driver to a destination through a calculated route.
Such a navigation system detects the position of the user’s
vehicle, and reads out map data pertaining to an area at the
current vehicle position from a data storage medium, for
example, a CD-ROM (compact disc read-only memory), a
DVD (digital versatile disc), a hard disc, or from a remote
server.

Typically, the navigation system displays a map image on
a monitor screen while superimposing thereon a mark rep-
resenting the current location of the user. Such algorithm as
A* search algorithm and its variants are generally used to
search and calculate a route to a destination. A user is able
to watch a map on a display of the navigation system where
the map provides information such as streets, current loca-
tion of the vehicle, and points of interest (POI), etc.

One of the typical functions that is considered useful in
operations of a navigation system is an ability to display
various icons on a map image. FIG. 1A is a schematic
diagram showing an example of display of the navigation
system where various icons are superimposed on a map
image. As is known in the art, an icon is a small symbol on
a computer, TV screen, or a display of other electronic
device such as a navigation system that represents an object
in a simplified manner.

As shown in FIG. 1A, in an application to the navigation
system, icons typically represent with their unique business
types, for example, restaurants, gas stations, parking areas,
ATM machines, etc. on a map image 25. Some icons show
generic category of POI (Point of Interest) such as gas
station, restaurants, while other icons show a specific busi-
ness or brand of POI. Since such icons give intuitive
information as the type and location of the POls or other
places on the map image, various icons are now frequently
used for navigation systems.

In the example of FIG. 1B, however, several icons 31A
and 31B are clustered or overlapped on the map image 25
where a vehicle locator 21 on the map image 25 indicates a
current vehicle position (VP). As shown, when two or more
icons are clustered to the same or nearby location on the map
image 25, they can be hardly distinguishable. For example,
in a downtown area or a shopping area where many restau-
rants or stores are located in the similar locations, the icons
indicating the restaurants or stores may be overlapped with
one another such that each icon is not easily identifiable by
the user.

Moreover, in applications of a navigation system, a user
does not necessarily need to know all of the icons in an area
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on the map image. For instance, one may want to see only
a specific category of icons such as gas station icons or old
monument icons when the user is in the sightseeing trip.
Thus, it is desired that such operation of displaying the icons
be performed easily and intuitively for a navigation system
depending on the needs and circumstances associated with
the user.

SUMMARY OF THE INVENTION

It is, therefore, an object of the present invention to
provide a method and apparatus for displaying icons repre-
senting a type of places of interest for a navigation system
which is capable of selectively displaying or not displaying
the icons based on a character & symbol drawing which is
hand-written by a user.

It is another object of the present invention to provide a
method and apparatus for displaying icons for a navigation
system which is capable of selectively displaying or not
displaying the icons based on a character & symbol drawing
which is hand-written by a user while applying such a
display operation to an applicable area on the monitor screen
defined by the user.

It is a further object of the present invention to provide a
method and apparatus for displaying icons for a navigation
system which is capable of selectively displaying or not
displaying the icons based on a character & symbol drawing
which is hand-written by creating a prescribed data table for
interpreting the category of icons based on the character and
symbol drawing.

One aspect of the present invention is a method for
selectively displaying icons on a map image for a navigation
system. The method includes the steps of: checking whether
a map image is displayed on a monitor screen of a navigation
system; detecting an activity of hand-writing a character &
symbol drawing on the map image by a user; evaluating the
character & symbol drawing that is hand-written by the user
to determine a category of the icons intended by the user
with respect the map image; determining an applicable area
on the map image for applying an icon display operation
based on the character & symbol drawing specified by the
user; checking a prescribed data table based on the category
of'the icons and the applicable area selected by the character
& symbol by the user in the foregoing steps; and changing
the manner of displaying the icons on the map image with
respect to the category and applicable area determined by
the character & symbol drawing.

The method of the present invention for displaying the
icons further includes a step of creating the data table listing
information regarding relationships between predefined
character & symbols and categories of icons so that the
category of icons intended by the user is determined by
comparing the character & symbol that is hand-written by
the user with the information in the data table.

The method further includes a step of determining
whether the navigation system is in a drawing reception
condition when the user has hand-written the character &
symbol on the map image where the drawing reception
condition includes a condition where a map scale is appro-
priate for displaying icons on the monitor screen.

In the method of the present invention for displaying the
icons, the step of changing the manner of displaying the
icons on the map image includes a step of either displaying
the selected category of icons or avoiding from displaying
the selected category of icons on the applicable area on the
map image. In the method, the step of avoiding from
displaying the selected category of icons includes a step of
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hand-writing a cross-out mark over the character & symbol
drawing on the map image on the monitor screen.

Further, in the method of the present invention, the step of
changing the manner of displaying the icons on the map
image includes a step of displaying the selected category of
icons on the applicable area on the map image where no
icons are previously displayed.

In the present invention, the character & symbol drawing
is an alphabetical letter associated with a category of icons
or a symbol figure related to a function of a particular place
and is interpreted by the information listed in the prescribed
data table.

In the method of the present invention for displaying the
icons, the applicable area for applying the icon display
operation is determined based on an outer size or shape of
the character & symbol drawing that is hand-written by the
user. Further, the applicable area for applying the icon
display operation is determined based on an outer size or
shape of the hand-written character & symbol drawing and
a center point of the character & symbol drawing by
producing a circle or a rectangle shape with reference to the
center point that is larger than the outer size or shape of the
character & symbol drawing.

Furthermore, in the method of the present invention for
displaying the icons, the applicable area for applying the
icon display operation is determined based on an outer size
of the character & symbol drawing that is hand-written by
the user and is adjusted by the user by dragging a corner
point of the applicable area.

Another aspect of the present invention is an icon display
apparatus for a navigation system to selectively display or
not to display the icons based on a character & symbol
drawing which is hand-written by a user on a monitor screen
of the navigation system. The icon display apparatus
includes various means for implementing the operational
steps incorporated in the icon display method described
above. Thus, the user of the navigation system is able to
distinguish information regarding a particular type of icons
from that of the other when the icons are clustered to the
same or nearby location on the map image, since the
apparatus of the present invention enables to show only the
desired type of icons on the screen.

According to the icon display method and apparatus of the
present invention, the navigation system is able to display or
avoid to display the selected category of icons based on the
character & symbol drawing which is hand-written by the
user. The navigation system is capable of selectively dis-
playing or not displaying the icons based on the character &
symbol drawing written by the user while applying the icon
display operation to an applicable area on the monitor screen
defined by the user. The navigation system allows the user
to create a prescribed data table for interpreting the category
of icons based on the character and symbol drawing. Thus,
the user of the navigation system is able to distinguish
information regarding a particular type of icons from that of
the other icons when the icons are clustered to the same or
nearby location on the map image, since the apparatus of the
present invention enables to show only the desired type of
icons on the screen.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1A is a schematic diagram showing an display
example of a navigation screen where various icons are
displayed on the map image, and FIG. 1B is a schematic
diagram showing a problem associated with a conventional
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navigation screen where a plurality of icons are overlapped
at the similar locations on the map image.

FIGS. 2A to 2D are display examples showing the opera-
tional process of the present invention for selecting icons by
hand-writing a character & symbol drawing where FIG. 2A
shows a display in which a plurality of icons are overlapped
with one another, FIG. 2B shows a display in which a
character & symbol is drawn on an area where the icons are
overlapped as shown in FIG. 2A, FIG. 2C shows a display
similar to FIG. 2B except that an applicable area is repre-
sented by dotted lines, and FIG. 2D is a display showing
only certain icons as a result of hand-writing the character &
symbol drawing.

FIGS. 3A and 3B are schematic diagrams showing
another example of the operational process of the present
invention for selecting icons by using a character & symbol
drawing, where FIG. 3A shows a display in which a char-
acter & symbol is drawn on the display where no icon is
displayed, and FIG. 3B shows a display illustrating icons as
a result of drawing the character & symbol.

FIG. 4A is a schematic diagram showing examples of
character & symbol drawing that are not based on alpha-
betical characters, and FIG. 4B is an example of data table
that includes icon categories, character & symbol drawings
representing the corresponding icons, and character & sym-
bol drawings each representing a plurality of icons.

FIG. 5 is a flow chart showing an example of operational
steps of the present invention for selecting the icons by using
the character & symbol hand drawing.

FIGS. 6A to 6D are schematic views showing methods of
determining an applicable area on a screen for selecting the
icons in the present invention where the applicable area is
established based on a predetermined distance in FIG. 6A,
the applicable area is established based on a center point of
the drawing in FIG. 6B, the applicable area is a circle
established based on a center point of the drawing in FIG.
6C, and the applicable area is established by dragging the
corner point in FIG. 6D.

FIGS. 7A to 7B are display examples showing another
example of operational process of the present invention for
selecting icons by using the character & symbol hand
drawing where FIG. 7A shows a plurality of icons and a
character & symbol drawing, and FIG. 7B shows a resultant
display in which a character & symbol drawing is used to
eliminate certain icons from the map image on the display.

FIG. 8 is a schematic functional block view showing an
example of functional configuration of the apparatus imple-
menting the present invention.

FIG. 9 is a functional block diagram showing an example
of structure of a vehicle navigation system implementing the
method of the present invention for selecting icons by
hand-writing on the screen.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENT

The method and apparatus of the present invention for
selecting icons by hand-writing (hand-drawing) a character
or a symbol on the monitor screen (map image) is described
in detail with reference to the accompanying drawings. In
the present invention, a user hand-writes a pattern or a
character (hereafter “character & symbol drawing” on an
image of the navigation screen such as a touch screen, a
multi-touch, or a touch pad. A pattern recognition program
detects a user’s hand-writing, i.e., a character & symbol
drawing, and matches the drawing to a predetermined cat-
egory of icons to carry out the icon display process. A range
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or area to apply the icon selection or de-selection operation
(hereafter “applicable area”) is set at the same time as the
user writes the character & symbol drawing.

Although the present invention is applicable to a wide
array of navigation systems as well as computer mapping
software implementation, an example of a vehicle naviga-
tion system will be mainly described as a preferred embodi-
ment. However, it should be apparent to persons skilled in
this field that the present invention is applicable to many
other systems. For example, the present invention is appli-
cable to a portable navigation system, a cell phone, laptop
computer, PDA, etc., having a GPS function.

FIGS. 2A to 2D are display examples showing the opera-
tional process of the present invention for selecting icons by
using a character & symbol drawing that is hand-written by
the user. The display has a capability to allow the user to
input or otherwise interact with the navigation system by
touching or contacting the surface of the display, such as a
touch screen or multi-touch interface. As shown on the map
image of FIG. 2A, in many cases, a plurality of icons are
overlapped with one another as icon clusters 33 since the
icons are located too close to one another on the map image
on the navigation display.

Since many icons can be located in a small area on the
map image, the icons are overlapped and much of the
information on the icons would be indiscernible. Because of
such poor visibility, the user may not be able to retrieve any
meaningful information from the icons overlapped with one
another. In a practical application, however, the user does
not need to know all of the information on the map image but
needs only a particular type of icons such as a gas station
icon and its location.

FIG. 2B shows an example of display screen in which a
character & symbol drawing is written on a touch screen at
an area where the icons are overlapped. The character &
symbol drawing in FIG. 2B is a recognizable character “G”
which is hand-written by the user on the display screen. The
character & symbol drawing in the present invention can be
any symbol or character that represents a certain icon
category or a command for selecting icons. In this example,
the character “G” represents a POI category of gas station.
Other symbols, such as “R” representing “restaurants”, and
“P” representing “parking”, etc., may be used as well.

FIG. 2C shows an example of display screen which is
similar to that of FIG. 2B except that an applicable area or
range is represented by dotted lines. FIG. 2D shows an
example of display having only limited icons as a result of
the character & symbol drawing executed by the user on the
display screen. As the user has hand-written the character &
symbol drawing “G” on the display screen, the navigation
system will determine the meaning (ex. gas stations) of the
character & symbol drawing 41 that is input by the user.

In the present invention, a type of character & symbol
drawing and a dynamic motion made by the user during the
drawing procedure are evaluated to recognize the icons that
are intended by the user. The navigation system will search
the database to find a matching entry or icons in response to
the inputted character & symbol drawing 41. In the example
of FIGS. 2A-2D, as noted above, the symbol & character
drawing written by the user is recognized as a category of
“gas stations” because of the character “G”.

Next, the navigation system will determine an applicable
area, namely, a range to apply the icon selection or de-
selection operation based on the size of the hand-written
drawing. Referring to FIG. 2C, an applicable area 45 is
shown by the dotted lines that surrounds the symbol &
character drawing 41 which is the character “G”. In this
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example, the dotted lines representing the applicable area 45
is actually illustrated on the screen to describe the applicable
area. However, in an actual embodiment, the applicable area
may or may not be shown on the display of the navigation
system.

The applicable area is typically an automatic response to
the size of the symbol & character drawing 41 (“G””) which
is hand-written on the screen by the user. The details of
determining the size and shape of the applicable area will be
described later with reference to FIGS. 6A-6d. FIG. 2D
shows the results of writing the character & symbol drawing
“G” on the screen in the above-mentioned steps. As shown,
the number of icons 33 displayed in the applicable area 45
is reduced to two gas station icons.

In the above example, the type of icons to be displayed in
the area is defined by the character & symbol drawing to
reduce the number of the icons to be displayed. The present
invention can be also used to display certain icons on an area
that has not previously displayed any icons. In other words,
even when the screen is not in a mode of displaying icons,
the icons in the selected category will be displayed after
hand-writing the character & symbol drawing on the map
image on the screen.

Such an example is shown in schematic diagrams of
FIGS. 3A and 3B where there is no icons displayed on an
original screen and will be displayed after hand-writing the
character & symbol drawing. Referring to FIG. 3 A, the user
has drawn the character & symbol drawing “G” on the map
area where there is no icon displayed. After the navigation
system recognizes the character & symbol drawing as to the
meaning or category of icons and the applicable area, it will
show the matching icons in the applicable area. Thus, as
shown in FIG. 3B, icons 33 representing the gas stations are
displayed in the applicable area where there was no icon
displayed in the previous screen.

The character & symbol drawing is not limited to the
above examples, but may take many variations, for example,
a letter “P” may be used for presenting parking areas or
structures and a letter “B” may be used for presenting banks,
etc. Further, the character & symbol drawing can be based
on a symbolic figure related to a function of a place related
to the icon rather than an alphabet character. For instance, a
symbolic figure representing a dish as shown by an example
(1) of FIG. 4A may represent restaurants, and a symbolic
figure representing a bath as shown by an example (2) of
FIG. 4A may represent hot spring hotels or inns.

Moreover, although a category of icon is represented by
en corresponding hand-written drawing in the foregoing
example, two or more icon categories may be represented by
one character & symbol drawing. FIG. 4B shows an
example of a table that describes icon categories, and
character & symbol drawings that correspond to the icon
categories. As can be seen from FIG. 4B, the table contains
a single character & symbol drawing that represents icons of
two or more different categories.

For instance, gas station icons are represented by “G”, and
parking icons are represented by “P”, respectively, in the
above examples. Alternatively, it is also possible that both
the gas station and the parking icons are represented by a
common symbol or character such as a letter “V” as in the
table of FIG. 4B. Thus, by hand-writing the character &
symbol drawing “V”, both the gas station icons and the
parking icons are selected to be displayed.

FIG. 5 is a flow chart showing broadly the operational
steps in the present invention for displaying icons on the
map view selected by a character & symbol drawing.
Typically, such a character & symbol drawing is hand-
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written by a user on the monitor screen which shows a map
image or map view associated with the operation of the
navigation system. As the process starts, at step 101, the
navigation system determines whether a map view is dis-
played on the monitor screen, such as shown in the display
examples of FIGS. 2A-2C.

The character & symbol drawing by the user will be
accepted by the navigation system in a certain condition
which will be refereed to as drawing reception condition.
Typically, the drawing reception condition is satisfied if the
monitor screen of the navigation system is in the map view
mode and a map scale is small enough to show icons on the
monitor screen. When the screen of the navigation system is
not in the drawing reception condition, the navigation sys-
tem would not accept a character & symbol drawing by the
user.

If'the display is in the drawing reception condition, in step
102, the navigation system will detect the character &
symbol drawing 41 such as a letter “G” shown in FIGS.
2A-2D. In step 103, the navigation system checks and
recognizes the category of icons expressed by the character
& symbol drawing written by the user, i.e, gas stations for
the character “G” in the above example. Then, in step 104,
the navigation system will detect the size and boarder of the
character & symbol drawing to determine an applicable area
for displaying the selected icons. An example of the appli-
cable area is shown in FIG. 2C which is indicated by the
dotted lines with the reference number 45.

In step 105, the category, size and application area indi-
cated by the character & symbol drawing 41 are checked
with respect to the data in the map database of the navigation
system for searching the matching entries. That is, in the
example in FIGS. 2A to 2D, it will be checked whether there
are icons in the category of gas station indicated by the
character & symbol drawing “G”. Finally, at step 106, the
navigation system will renew the display of icons on the map
view to show only the selected icons within the application
area. In the above process, the order of performing the step
103 for recognizing the icon category and the step 104 for
detecting the size and boarder of the application area may be
exchangeable.

An example of method for determining an applicable area
and its variants will be described in more detail with
reference to FIGS. 6A to 6D. In the example shown in FIG.
6A, it is assumed that a character & symbol drawing 61 that
is shaped like a character “P” is given through a hand-
writing action by the user. A surrounding rectangle 81 shown
in FIGS. 6A-6C is the smallest rectangle that are inwardly
tangential to the outer shape of the character & symbol
drawing 61, thus representing the outer size of the character
& symbol drawing 61.

An applicable arca 83 is generated by offsetting a prede-
termined offset distance D from the minimum surrounding
rectangle 81 as shown in FIG. 6A. For instance, the offset
distance D may be a quarter inch long on the monitor screen,
or it may be 20 pixels on the monitor screen. As noted above,
the applicable area 83 is an area on the map view that is
affected by the selection operation of icons to be displayed
based on the character & symbol drawing in the present
invention. It is also possible to take the minimum surround-
ing rectangle 81 as an applicable area 83 without adding the
predetermined offset distance D.

FIG. 6B shows another example of method for determin-
ing an applicable area 83 in which the minimum surrounding
rectangle 81 is generated in the same manner as in FIG. 6A.
A center point 71 of the minimum surrounding rectangle 81
is determined, for example, by drawing two diagonal lines
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with respect to the corners of the minimum surrounding
rectangle 81. The applicable area 83 shaped in the form of
a square or an equilateral square can be established with
reference to the center point 71.

FIG. 6C shows a further example to determine an appli-
cable area 83 in which the minimum surrounding rectangle
81 is generated in the same manner as in FIGS. 6A and 6B.
In this example, similar to the method of FIG. 6B, a center
point 71 of the minimum surrounding rectangle 81 is deter-
mined. Then, with reference to the center point 71, a circle
is generated with a predetermined diameter d that can
encompass the minimum surrounding rectangle 81, and such
a circle is defined as the applicable area 83. In other words,
the shape of the applicable area 83 can take not only a square
or rectangle, but also a circle, ellipse or any other shapes as
well.

FIG. 6D shows an example where the user is able to adjust
the size of the applicable area 83 after writing the character
& symbol drawing. It is assumed that the dotted line
indicates an original applicable area 83 A that is obtained in
the manner described with reference to FIG. 6B. After the
original applicable area 83A is displayed on the screen, the
user is able to change the size of the applicable area by
dragging its corner. In the example of FIG. 6D, the corner
point is dragged outward as shown by an arrow 84 to enlarge
the original applicable area 83 A to a re-sized applicable area
83B.

In the above examples, the user hand-writes the character
& symbol drawing on the touch screen to display the
selected icons in a specified area (applicable area). However,
the present invention is not limited to the above examples,
and other applications may be implemented based on the
same concept. For example, the character & symbol drawing
is used to eliminate a certain category of icons rather than
selecting the category. Thus, in such a case, if the user writes
the character & symbol drawing “R” which means restaurant
icons, icons other than restaurants will be displayed without
showing the restaurant icons.

Such an example is further shown in FIGS. 7A-7B which
are display examples of operational process of the present
invention for selecting icons by using character & symbol
hand drawing. FIG. 7A shows a plurality of icons and a
character & symbol drawing, and FIG. 7B shows a resultant
display in which the character & symbol drawing in FIG. 7A
has been used to eliminate certain icons from the map image
on the display. In other words, the character & symbol
drawing is used to select a category of icons that should not
be displayed on the map image.

In FIG. 7A, a plurality of gas station icons 37A and
restaurant icons 37B are shown in the applicable area 84 on
the map image. In this example, the user has drawn the
character & symbol drawing 62 that resembles “G” with a
strikeout horizontal line (i.e., “G”). In this example, this
means that the character & symbol drawing commands the
navigation system to avoid the gas station icons in the
applicable area from being displayed on the map image. As
shown in FIG. 7B, as a result of the character & symbol
drawing 62, the gas station icons are eliminated from the
display remaining the restaurant icons 37B.

FIG. 8 is a schematic view of basic blocks showing a
functional structure of the apparatus for implementing the
icon display method of the present invention. A display input
device 82 is typically a monitor screen of an electronics
device such as a navigation system used to display the map
image and icons as well as to input the user’s character &
symbol drawing. Typically, the display input device 82 is a
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touch screen or multi-touch device to allow the user to
hand-writes the character & symbol drawing on the screen.

A display 86 in this case is an object displayed on the
monitor screen, thus, the display input device 82 and the
display 86 are preferably integrated as one unit. An input
interpreter 85 detects the input (character & symbol draw-
ing) entered through the display input device 82 and deter-
mines the shape of the character & symbol drawing. To
determine the shape of the character & symbol drawing in
this case means to determine a category of the icons intended
by the user to be displayed or removed.

A size interpreter 87 determines a size of the applicable
area 83 such as the one described with reference to FIG.
6A-6D in which the icon display method of the present
invention is affected. A database 89 stores icons and the
corresponding character & symbol drawings typically in the
form of data table as shown in FIG. 4B. The input interpreter
85 reads the data from the database 89 and compares the
character & symbol drawing written by the user to determine
which icon category of the icons has been specified by the
user.

A video generator 91 generates video data for displaying
the selected icons on the display 86. A controller 93 controls
the overall operation of performing the character & symbol
drawing recognition and displaying the image of icons on
the display 83 based on the recognized character & symbol
drawing. As noted above, the manner of selectively display-
ing the icons is affected only within the applicable area
specified by the size of the character & symbol drawing as
noted above.

FIG. 9 shows an embodiment of the structure of a vehicle
navigation system for implementing the present invention of
character & symbol drawing recognition. While the vehicle
navigation system is explained for an illustration purpose,
the present invention can also be applied to other types of
navigation system, such as a portable navigation device
implemented by a PDA (personal digital assistant) device,
other hand-held devices such as a wireless telephone, or a
laptop or notebook computer.

In the block diagram, the navigation system includes a
data storage device 231 such as a hard disc, CD-ROM,
DVD, memory device or other storage means for storing the
map data. The navigation system includes a control unit 232
for controlling an operation for reading the information from
the data storage device 231, and a position measuring device
233 for measuring the present vehicle position or user
position. For example, the position measuring device 233
has a vehicle speed sensor for detecting a moving distance,
a gyroscope for detecting a moving direction, a micropro-
cessor for calculating a position, a GPS (global positioning
system) receiver for global positioning based on GPS signals
from artificial satellites, and etc.

The block diagram of FIG. 9 further includes a map
information memory 234 for storing the map information
which is read from data storage device 231, a database
memory 235 for storing database information such as point
of interest (POI) information which is read out from the data
storage device 231, an input device 237 for executing a
menu selection operation, an enlarge/reduce operation, a
destination input operation, etc. and a remote controller
interface 238. The input device can be a touch screen or
multi-touch device.

In FIG. 9, the navigation system further includes a bus
236 for interfacing the above units in the system, a processor
(CPU) 239 for controlling an overall operation of the
navigation system, a ROM 240 for storing various control
programs such as a route search program and a map match-
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ing program necessary for navigation control, a RAM 241
for storing a processing result such as a guide route, a
display controller 243 for generating map image on the basis
of the map information, a VRAM 244 for storing images
generated by the display controller 243, a menu/list gener-
ating unit 245 for generating menu image/various list
images, a synthesizing unit 246, a wireless communication
device 249 for wireless communication to retrieve data from
a remote server, a buffer memory 248 for temporally storing
data for ease of data processing, and a monitor (display) 250.

The procedures described in the flow chart in FIG. 5 is
performed by the CPU 239. The data storage device 231
stores the map data as well as the icon data. The character
& symbol drawing received from the input device 237 or on
the monitor screen 250 is compared to the icon data stored
in the data storage device 231 to determine what type of icon
has been selected. As a result of determining the type of
icons and the applicable area, the display controller will
update the display shown on the monitor screen 250 to show
the desired icons on an applicable area.

As has been described above, according to the icon
display method and apparatus of the present invention, the
navigation system is able to display or avoid to display the
selected category of icons based on the character & symbol
drawing which is hand-written by the user. The navigation
system is capable of selectively displaying or not displaying
the icons based on the character & symbol drawing written
by the user while applying the icon display operation to an
applicable area on the monitor screen defined by the user.
The navigation system allows the user to create a prescribed
data table for interpreting the category of icons based on the
character and symbol drawing. Thus, the user of the navi-
gation system is able to distinguish information regarding a
particular type of icons from that of the other icons when the
icons are clustered to the same or nearby location on the map
image, since the apparatus of the present invention enables
to show only the desired type of icons on the screen.

Although the invention is described herein with reference
to the preferred embodiment, one skilled in the art will
readily appreciate that various modifications and variations
may be made without departing from the spirit and scope of
the present invention. Such modifications and variations are
considered to be within the purview and scope of the
appended claims and their equivalents.

What is claimed is:
1. A method for displaying icons representing a type of
places of interest for a navigation system, comprising the
following steps of:
checking, by using a processor, whether a map image is
displayed on a monitor screen of a navigation system;

detecting an activity of hand-writing a character & sym-
bol drawing by a user on the map image shown on the
monitor screen;

determining a category of the icons intended by the user

with respect the map image based on the character &
symbol drawing specified by the user;

determining a minimum surrounding rectangle of the

character & symbol drawing specified by the user
where the minimum surrounding rectangle is a smallest
rectangle inwardly tangential to an outer shape of the
character & symbol drawing;

determining an applicable area on the map image for

applying an icon display operation based on the mini-
mum surrounding rectangle of the character & symbol
drawing specified by the user;
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checking a prescribed data table based on the category of
the icons and the applicable area selected by the
character & symbol drawing by the user in the forego-
ing steps; and
changing the manner of displaying the icons on the map
image with respect to the category and applicable area
determined by the character & symbol drawing: and

wherein the character & symbol drawing is a handwritten
drawing by the user that serves to define both the
category of the icons and the applicable area at the
same time.

2. A method for displaying icons as defined in claim 1,
further comprising a step of creating the data table listing
information regarding relationships between predefined
character & symbols and categories of icons so that the
category of icons intended by the user is determined by
comparing the character & symbol drawing that is hand-
written by the user with the information in the data table.

3. A method for displaying icons as defined in claim 1,
further comprising a step of determining whether the navi-
gation system is in a drawing reception condition when the
user has hand-written the character & symbol drawing on
the map image where the drawing reception condition
includes a condition where a map scale is appropriate for
displaying icons on the monitor screen.

4. A method for displaying icons as defined in claim 1,
wherein said step of changing the manner of displaying the
icons on the map image includes a step of either displaying
the selected category of icons or avoiding from displaying
the selected category of icons on the applicable area on the
map image.

5. A method for displaying icons as defined in claim 4,
wherein said step of avoiding from displaying the selected
category of icons includes a step of hand-writing a cross-out
mark over the character & symbol drawing on the map
image on the monitor screen.

6. A method for displaying icons as defined in claim 1,
wherein said step of changing the manner of displaying the
icons on the map image includes a step of displaying the
selected category of icons on the applicable area on the map
image where no icons are previously displayed.

7. A method for displaying icons as defined in claim 1,
wherein said character & symbol drawing is an alphabetical
letter associated with a category of icons or a symbol figure
related to a function of a particular place and is interpreted
by the information listed in the prescribed data table.

8. A method for displaying icons as defined in claim 1,
wherein said applicable area for applying the icon display
operation is determined based on an outer size or shape of
the character & symbol drawing that is hand-written by the
user.

9. A method for displaying icons as defined in claim 1,
wherein said applicable area for applying the icon display
operation is determined based on an outer size or shape of
the hand-written character & symbol drawing and a center
point of the character & symbol drawing by producing a
circle or a rectangle shape with reference to the center point
where the circle or rectangle is larger than the outer size or
shape of the character & symbol drawing.

10. A method for displaying icons as defined in claim 1,
wherein said applicable area for applying the icon display
operation is determined based on an outer size of the
character & symbol drawing that is hand-written by the user
and is adjusted by the user by dragging a corner point of the
applicable area.

11. An apparatus for displaying icons representing a type
of places of interest for a navigation system, comprising:
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a storage device configured to store map data, a prescribed

data table including icon data, and programs;

a monitor screen configured to display images and texts

related operations of the navigation system;

an input device configured to input information by a user

including a handwritten drawing; and

a central processing unit configured, by executing the

programs in the storage device, to conduct the follow-
ing operations of:

checking whether a map image is displayed on the moni-

tor screen of the navigation system;

detecting an activity of hand-writing a character & sym-

bol drawing by a user on the map image shown on the
monitor screen;

determining a category of the icons intended by the user

with respect the map image based on the character &
symbol drawing specified by the user;

determining a minimum surrounding rectangle of the

character & symbol drawing specified by the user
where the minimum surrounding rectangle is a smallest
rectangle inwardly tangential to an outer shape of the
character & symbol drawing;

determining an applicable area on the map image for

applying an icon display operation based on the mini-
mum surrounding rectangle of the character & symbol
drawing specified by the user;

checking the icon data in the prescribed data table based

on the category of the icons and the applicable area
selected by the character & symbol drawing by the user
in the foregoing operations; and
changing the manner of displaying the icons on the map
image with respect to the category and applicable area
determined by the character & symbol drawing: and

wherein the character & symbol drawing is a handwritten
drawing by the user that serves to define both the
category of the icons and the applicable area at the
same time.

12. An apparatus for displaying icons as defined in claim
11, the central processing unit further conducts an operation
of creating the data table listing information regarding
relationships between predefined character & symbols and
categories of icons so that the category of icons intended by
the user is determined by comparing the character & symbol
drawing that is hand-written by the user with the information
in the data table.

13. An apparatus for displaying icons as defined in claim
11, the central processing unit further conducts an operation
of determining whether the navigation system is in a draw-
ing reception condition when the user has hand-written the
character & symbol drawing on the map image where the
drawing reception condition includes a condition where a
map scale is appropriate for displaying icons on the monitor
screen.

14. An apparatus for displaying icons as defined in claim
11, wherein said operation of changing the manner of
displaying the icons on the map image includes an operation
of either displaying the selected category of icons or avoid-
ing from displaying the selected category of icons on the
applicable area on the map image.

15. An apparatus for displaying icons as defined in claim
14, wherein said operation of avoiding from displaying the
selected category of icons includes an operation of hand-
writing a cross-out mark over the character & symbol
drawing on the map image on the monitor screen.

16. An apparatus for displaying icons as defined in claim
11, wherein said operation of changing the manner of
displaying the icons on the map image includes an operation
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of displaying the selected category of icons on the applicable
area on the map image where no icons are previously
displayed.

17. An apparatus for displaying icons as defined in claim
11, wherein said character & symbol drawing is an alpha-
betical letter associated with a category of icons or a symbol
figure related to a function of a particular place and is
interpreted by the information listed in the prescribed data
table.

18. An apparatus for displaying icons as defined in claim
11, wherein said applicable area for applying the icon
display operation is determined based on an outer size or
shape of the character & symbol drawing that is hand-
written by the user.

19. An apparatus for displaying icons as defined in claim
11, wherein said applicable area for applying the icon
display operation is determined based on an outer size or
shape of the hand-written character & symbol drawing and
a center point of the character & symbol drawing by
producing a circle or a rectangle shape with reference to the
center point where the circle or rectangle is larger than the
outer size or shape of the character & symbol drawing.

20. An apparatus for displaying icons as defined in claim
11, wherein said applicable area for applying the icon
display operation is determined based on an outer size of the
character & symbol drawing that is hand-written by the user
and is adjusted by the user by dragging a corner point of the
applicable area.
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